Methods
Introduction
anitoba data have demonstrated that while hospitalization rates were falling from 1989 through 1996, the proportion of hospital days consumed by long-stay patients remained stable at around 44%. 1 Although some patients do require extended hospital care, others are in need of an alternate level of care or are awaiting discharge to a long-term care facility. Consequently their stays are not only an inappropriate use of hospital resources, but may also be detrimental to the patient. This research was undertaken to describe trends in long-stay hospitalizations in Winnipeg hospitals in the 1990s and to identify risk factors which contributed to these longer stays.
A variety of sociodemographic, disease and health system factors have been associated with longer hospital stays. Older age and female sex are risk factors, although they may not be predictors in the absence of other social or health problems. [2] [3] [4] [5] [6] [7] [8] [9] Living alone may also place patients at higher risk of a long hospital stay, 5 although there is conflicting evidence on this. 10 Most long-stay hospitalizations can be attributed to a few diagnoses, including stroke, heart disease and musculoskeletal conditions. 2, 3, 5, 8, [10] [11] [12] [13] Patients who require heavy levels of care, need more help with activities of daily living, are incontinent, or are disoriented are also at risk of long hospitalizations. [6] [7] [8] 10, [12] [13] [14] Several system factors have been found responsible for extended hospital stay: delays in paperwork, organizing community supports, securing family support, availability of nursing home beds, and financial considerations, such as poverty, and, in the United States, lack of medical insurance. 2, 7, 12, [14] [15] [16] [17] Mayo et al. 13 concluded that the strongest factors contributing to non-medically necessary stays in stroke patients were system rather than patient-related. Further, Shapiro et Anita Kozyrskyj
Data Sources
Data were obtained from the Population Health Research Data Repository. The Repository is a comprehensive, anonymized database of all patient contacts with hospitals, physicians and nursing homes. We used the hospital discharge file, the health insurance registry, the personal care home (PCH) file and public-use Census 1996 files. The hospital file is built from patient separation data, and includes dates of admission and separation, up to 16 diagnoses, up to 12 procedures, and up to six services/sub-services (e.g., medicine, surgery, panelled for PCH). The reliability and validity of the data have been well documented. [18] [19] [20] 
Study Variables
Potential explanatory variables included sociodemographic, illness, and system factors found in the literature to be associated with long hospital stays. Unless otherwise specified, they were expressed dichotomously. Sociodemographic measures included age 75 years or more, gender, residence in Winnipeg, living arrangements (living alone, living with spouse or children), type of residence prior to admission (nursing home, home) and neighbourhood income. For the latter measure, average household income data by enumeration area, as provided by the 1996 Canadian census, were used to rank neighbourhoods into five income quintiles. Patients were assigned a neighbourhood income quintile using postal code information. Those living in the two lowest income quintiles were classified as low income; all others were classified as higher income.
Illness measures included the following diagnoses: stroke (most responsible diagnosis), cognitive impairment (dementia or other cognitive impairment in any of the 16 diagnosis fields), and inhospital fall (injurious fall in any of the diagnosis fields and hospital as accident location). The presence of comorbidity, as measured by the Charlson index, was recorded. 21 In addition, a level of care index was available for patients transferred to a nursing home or chronic care facility.
Treatment measures included the following in any diagnosis or procedure field: rehabilitation care, ventilatory support, dialysis, and PEG (Percutaneous Endoscopic Gastrostomy) tube insertion. System factors were hospital of stay, hospitalization on a geriatric unit, and destination at discharge (home, nursing home, hospital, or died).
Data Analysis
The rate of long-stay separations and days were analyzed from 1991/92 through 1997/98, directly age and sex adjusted to the 1992 population. This period was chosen to observe long-stay use before, during and after major changes in the hospital and PCH bed supply. Because long-stay separations frequently span more than one fiscal year, an "in-year" calculation was also performed, in which days and patients were allocated to the fiscal year in which they occurred.
To determine which factors had the greatest impact on length of stay in long-stay patients, independent of other factors, a multivariate linear regression analysis was conducted, with length of stay as the outcome variable. The outcome variable was log-transformed to achieve a normal distribution. The most parsimonious model of factors, including interaction terms, was selected at the 95% level of confidence. The betacoefficients from the regression analysis were expressed as the ratio of the predicted mean LOS for patients with the characteristic to the predicted mean LOS for patients without the characteristic. The referent category was patients admitted from and discharged home, and who were hospitalized at Community D hospital. The referent category was given a value of "1" and the other horizontal bars show LOS in relation to the referent value. The strength of the association between an individual factor and LOS can be deduced from the ratio. For example, a value of 1.3 indicates a stronger association because patients stayed 30% longer in the presence of the factor, than a value of 1.03 in which case the factor effect was a 3% longer LOS.
The portions of the hospital stay that were acute and non-acute were estimated for patients discharged to a PCH or chronic care facility. Admission to one of these facilities requires completion of an application which is then reviewed by a panel. Assuming that time after being panelled represented non-acute care, we calculated the mean length of stay from admission to panelling, and from panelling to discharge. Secondly, we identified patients with service or diagnostic codes indicating a non-acute level of care, and determined the mean lengths of stay between admission and non-acute care, and between non-acute care and panelling. Determinants of LOS from panel date to discharge were also identified from multivariate regression modelling. In addition to the variables described above, measures of PCH characteristics were included, such as whether the PCH was an ethnic or religious home, and whether it was for-profit or not-for-profit.
Results
From 1991/92 to 1997/98 inclusive, about one-half million adult inpatients separated from Winnipeg's seven acute care hospitals. Of these, 32,000 had stays of more than 30 days. After exclusions, there were 22,749 separations for analysis.
Over this seven-year period, there were 727 fewer acute hospital beds and 462 more personal care home beds. The biggest change occurred in 1992/93 and 1993/94 with the closure of 515 hospital beds and the addition of 236 PCH beds. This was accompanied by a 15% drop in the rate of long-stay separations from 4.1 per 1000 in 1992/93 to 3.5 in both 1994/95 and 1995/96. The rate then recovered somewhat to 3.9 per 1000 in 1996/97. The rate of long-stay days dropped 30.3% from 405.0 in 91/92 to 282.3 in 94/95, and remained stable at the lower level (Table 1 ).
Corresponding to this drop in the rate of long-stay days used per 1000 population, the mean length of stay declined 18% for medical (98.7 to 81.0 days) and 16% for surgical (96.0 to 80.9 days) long-stay patients from 1991/92 to 1997/98. The median length of stay changed very little, ranging from 51 to 56 days for both medical and surgical patients throughout.
The proportion of all patients who were long-stay remained close to 5% for the whole time period ( Figure 1 ). The proportion of days that these patients consumed fell from 39.1% in 92/93 to 35.2% in 93/94, as hospital beds closed and PCH beds opened, and increased gradually to around 39% thereafter. Therefore, even though the total number of hospital bed-days declined, the proportion that were long-stay remained remarkably stable.
The regression analysis focussed on five years, from 1993/94 through 1997/98, during which there were 10,037 medical and 5,934 surgical long-stay hospitalizations, consuming 63% and 37% of hospital days, respectively. The majority of sociodemographic, disease, treatment and systems measures were found to be statistically significant. Altogether these variables explained 37% of the variation in hospital length of stay for medical patients, and 35% of the variation for surgical patients.
The shortest LOS was observed among surgical (unadjusted mean LOS=62 days) and medical patients (unadjusted mean LOS=56 days) discharged home.
Persons discharged home accounted for half of the longstay patients and 30-40% of hospital days. With LOS for persons discharged home as the referent point, the relative contribution of individual characteristics or risk factors, independent of the other characteristics, is shown separately for medical and surgical patients (Figures 2 and 3 ). (Figure 2 ): Length of stay was 1% to 2% shorter in persons aged 75 years or older, in those who lived in low income neighbourhoods, and in female patients. Living alone or living in Winnipeg increased LOS by 3%-5%. Patients who required rehabilitation had a 12% longer stay than those who did not. The presence of cognitive impairment increased LOS by 16%. Stroke increased LOS by 17%, and stroke coupled with being hospitalized on a geriatric unit increased length of stay by 31%. Patients stayed 1.26 times longer if they had an injurious fall in hospital, and 1.32 times longer if they needed a PEG tube. Long-stay patients who died or were transferred to another hospital stayed 17% longer than persons going home. Patients hospitalized on a geriatric unit stayed 20% longer if they did not have a stroke, and 31% longer if they did have a stroke. Patients discharged to a personal care home stayed 3 times as long as patients going home. Patients with a stroke or dialysis stayed longer if they were discharged to PCH than if they were discharged home (data not shown). The difference in LOS between the hospital with the shortest and longest LOS was 11% among persons discharged home ( Table 2) . For patients discharged to PCH, the shortest-to-longest difference was 35%.
Medical patients
Surgical patients (Figure 3) : As for medical patients, sociodemographic factors did not have a major impact: being 75 years or older was associated with a 3% shorter LOS, being female with a 1% longer LOS, living alone with a 3% longer LOS, living in Winnipeg with a 7% longer LOS. Patients who needed rehabilitation therapy or a PEG tube had an increased length of stay by 13% and 25%, respectively. Patients with cognitive impairment stayed 16% longer than patients who did not have cognitive impairment. In comparison to persons without a stroke diagnosis, patients who had a stroke but no rehabilitation therapy stayed 5% longer, stroke patients who had rehabilitation therapy stayed 20% longer, and patients who had a stroke, no rehabilitation care and had a geriatric unit service code stayed almost twice as long.*
Patients who died or were transferred to another hospital stayed 34% longer. Being discharged to a PCH almost doubled the length of stay compared to persons discharged home. Patients with a stroke or dialysis stayed longer if they were discharged to PCH than if they were discharged home (data not shown). Among patients discharged home, the difference between shortest-and longest-stay hospitals was 15%, and, for patients discharged to PCH, the difference was 43% ( Table 2) .
Persons discharged to PCH comprised 13% of patients but 31% of hospital days. Table 3 shows the mean length of stay for long-stay patients who were panelled for PCH or chronic care, excluding patients who died. This analysis included 39 non-Winnipeg residents; the remainder lived in Winnipeg. The total average length of stay for patients with a medical diagnosis was 169.4 days, and just over 50% of the days were spent prior to panelling. The total average length of stay for patients with a surgical diagnosis was 245.9 days, of which 57% were spent prior to panelling.
About half of the panelled patients identified in Table 3 had non-acute codes: 656 patients with a medical diagnosis and 186 with a surgical diagnosis. Approximately 85% of the hospital days in this subset of panelled long-stay patients were for non-acute care. The proportion of the 18 stay between being coded as non-acute until panelling was 37.2% and 40.2% for medical and surgical patients, respectively.
Factors found to be significant predictors of increased post-panel length of stay for medical patients included male gender, hospital of stay, stay on a geriatric unit, cognitive impairment, an inhospital fall, stroke requiring increased level of care, and choice of an ethnic/religious home. For patients with a surgical diagnosis, four variables were predictive of longer stay post panelling: stay on a geriatric unit, choice of an ethnic/religious home, residence in Winnipeg, and dialysis treatment (data not shown).
Discussion
From 1993/94 to 1997/98, there was substantial variation in the length of stay among long-stay patients according to the presence of several factors. The majority of these were predictors of length of stay identified by others. However, sociodemographic characteristics of the patients contributed very little to length-of-stay in our study, after adjusting for disease and system factors.
The single largest determinant of length of stay independent of other factors was discharge destination. The shortest length of stay, approximately 60 days, was observed among patients discharged home. Patients who were discharged to a nursing home spent two to three times longer in hospital than those who went home. Our data showed that as much as 85% of their stay was for non-acute care, and nearly 50% of their stay was spent awaiting placement. These findings are similar to detailed reviews of the nursing home placement process in a Canadian hospital reported by McClaran et al. 15 Cognitive impairment, need for dialysis treatment, and an increased level of care, especially in stroke patients, were associated with longer waits for nursing home placement. Non-disease factors were also important. As documented previously, 9 patient's choice of an ethnic or religious nursing home had a substantial impact on nursing home waiting time. Also, hospital of stay had a major impact, accounting for a 35% difference in the length of stay; the reasons for these inter-hospital differences should be explored further.
Half of the long-stay patients were discharged home. Our findings of disease and treatment factors which "delayed" home discharge provide some guidance as to the type of hospital supports needed to facilitate home discharge. These include increased and early rehabilitation services for stroke, interventions to prevent falls, and environmental modifications to reduce functional declines in elderly patients. [22] [23] [24] [25] Many of these are characteristic of geriatric units, but incorporating them into general medical units that treat patients with acute care needs may improve outcomes without incurring additional costs to the hospital. 26 Disease and treatment factors were associated with extended lengths of stay. Persons hospitalized for stroke stayed approximately 20% longer than persons who did not have a stroke, and longer still if they were on a geriatric unit providing rehabilitation services. The longest length of stay was among stroke patients on a geriatric unit not receiving rehabilitation care, but this likely represents a group of severely disabled patients who were not candidates for rehabilitation. Need for alternate level of care such as rehabilitation, was found to be the greatest contributor to non-medical hospital days for stroke patients in Quebec hospitals. 13 Cognitive impairment increased length of stay by 16%. An acute care hospital is a less than ideal setting for these individuals who require special surroundings to reduce anxiety, minimize confusion and permit free movement without harming or intruding on other patients. Further, cognitive impairment is worsened by the development of delirium from severe illness, metabolic and electrolyte imbalance or the use of psychoactive medications, some of which are the outcomes of hospital care. 27 Long-stay patients requiring PEG tube insertion stayed 25-32% longer. PEG tubes have been found to be superior to nasogastric tubes in terms of mortality, nutrition, and eventual discharge home; 25 however, most nursing homes will not accept patients with PEG tubes. Similarly, it is difficult to transfer patients receiving dialysis to nursing homes. As the range of therapeutic measures continues to advance, there may be a need for more extended treatment facilities with appropriate staffing to care for these types of patients.
Our findings suggest that the addition of nursing home beds only temporarily reduces the excess use of hospitals for long-stay patients. Over 500 hospital beds were closed in Winnipeg in 1992/93 and 1993/94 and 236 PCH beds were added. These changes occasioned a small drop in the proportion of hospital days devoted to longstay patients, from 38% to 35%; however, this soon returned to its previous level of approximately 39%. Therefore the major changes in the bed supply did not lead to a lasting reduction in the use of hospital resources for long-stay patients. Furthermore, the impact of long-stay patients may be greater now, since hospital resources have been reduced. The finding of longer waits among patients requesting placement in ethno-religious nursing homes suggests the need for improvements in the nursing home placement process. Since the publication of this report, the Winnipeg Regional Health Authority has implemented changes in the nursing home placement procedure to facilitate earlier placement; these changes include the temporary transfer of patients to nursing homes of their second and third choice when there are no spaces in the nursing home of their first choice.
There were several limitations to our study. Inconsistencies in hospital abstract coding may have resulted in the underestimation of measures such as rehabilitation therapy, hospitalization on a geriatric unit and presence of cognitive impairment. Hospital abstract data do not provide an indication of the temporal sequence of events to verify whether a diagnosis caused an increased length of stay, or whether it occurred at the end of a lengthy stay. Further, due to the lack of clinical data we were unable to confirm whether the long-stay hospitalization was inappropriate. The care needs of some long-stay patients are complex and may not be met in an alternative setting. However, a recent hospital chart review conducted by MCHP showed that only 31% of non-acute days of long-stay patients were taken up by rehabilitation or palliative care; in the remainder, patients were waiting for services or placement. 28 The concern over use of acute care beds for non-acute care has been centred on principles of appropriateness and efficiency. 29 Inappropriate hospitalizations are to be avoided. Furthermore, waiting in hospital can be detrimental to patients in terms of loss of independence, especially for older persons. From 25% to 60% of older patients in hospital for an acute illness lose some of their independent physical functioning. 30 These losses can lead to prolonged hospital stays, and if there is a failure to restore independence prior to discharge, patients are at increased risk of death, or placement in a nursing home. 14, [31] [32] [33] Elucidation of the reasons for long-stay hospitalizations, by interviewing patients, physicians and long-term care placement personnel, merits further investigation.
